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Abstract
Among the running field tests that measure aerobic fitness indirectly, the 20-m shuttle run test is the one most commonly used
among obese youth. However, this back and forth running test
induces premature cessation of exercise in this population. The
present study aimed to examine the psycho-physiological responses of obese adolescents to an intermittent (15-15) progressive and maximal run test as compared with a continuous shuttle
run test. Eleven obese adolescents (age: 14-15 years; BMI =
34.01 ± 5.30 kg∙m-2) performed both tests. A two-way ANOVA
examined the main effects of the running test, participant’s sex,
and their interaction on maximal aerobic performance (net exercise duration and final velocity), physiological values (heart
rate, pulmonary oxygen uptake, respiratory exchange ratio and
blood lactate concentration) and psychological responses (rating
of perceived exertion, and physical self-perceptions). Oxygen
uptake and heart-rate values at 9 km∙h-1 were also compared.
Compared with a 20-m shuttle run, the 15-15 test induced lower
pulmonary oxygen uptake values at 9 km/h (28.3 ± 2.7 vs. 35.4
± 2.7 ml∙min-1∙kg-1) and finished with higher maximal velocity
and net exercise duration (566 ± 156 vs. 346 ± 156 s, p < 0.001),
with no inter-test physiological difference. The 15-15 test also
resulted in higher ratings of perceived exertion (16.0 ± 1.2 vs.
12.7 ± 1.6, p < 0.001) and improved perceived physical condition compared with the 20-m shuttle run (+1.4 ± 1.4 vs. +0.2 ±
1.0, p < 0.05). Both tests induced a maximal aerobic power of
obese adolescents, but the 15-15 test provided a more progressive speed increment and longer exercise duration. The 15-15
test also elicited a significant improvement of perceived physical condition. In conclusion the 15-15 test can be considered a
relevant field test for assessing the aerobic fitness of obese
adolescents.
Key words: Running test, aerobic fitness, paediatric obesity,
physical self.

Introduction
The worldwide trend of an increased sedentary state and
obesity among youth calls for continued efforts to combat
them. To this end, frequent and objective assessment of
physical fitness, including cardiorespiratory fitness,
should be promoted rather than solely relying on subjective assessment of exercise (Kyröläinen et al., 2010).
However, although most exercise interventions for obese
youth have been of aerobic type (for a review, see Paes et
al., 2015), there is still a lack of appropriate running field

tests allowing personalized training for cardiorespiratory
fitness in this group.
Among the running field tests used to estimate
cardiorespiratory fitness, the multistage 20-metre shuttle
run developed by Léger et al. (1988) is the most commonly used among young people of normal weight (Olds et
al., 2006; Voss and Sandercock, 2009) and adapted for
overweight and obese youth with additional lower speed
starting steps (Klijn et al., 2007; Quinart et al., 2014).
However, this test presents some limiting factors that may
not be counteracted when testing such a population. In
particular, the 20-m shuttle run test includes 180 degree
directional changes every 20 metres that require sudden
braking and push-off muscle actions. In line with the high
physiological demand of directional changes reported for
ball-game players while running (Dellal et al., 2010;
Hatamoto et al., 2014), the 20-m shuttle run test is reported as leading to earlier and higher peak blood lactate
concentrations. Consequently, exhaustion is reached at
lower maximal velocity than in a similar protocol with no
directional changes (Ahmaidi et al., 1992). For normalweight participants, this bias may be compensated for by
the use of prediction equations for VO2max and maximal
aerobic velocity (Léger et al., 1988). These equations
have been repeatedly validated for adolescents (Boreham
et al., 1990; Liu et al., 1992). Although obese youth require a greater proportion of their aerobic capacity to
conduct weight-bearing physical activities (Ratel et al.,
2006; Peyrot et al., 2009), and will be particularly affected by the directional changes due to their increased body
mass, such equations are lacking for this population. To
our knowledge, only the study of Quinart et al. (2014) has
developed a prediction equation for the peak pulmonary
oxygen uptake among obese adolescents taking into consideration sex and body mass index. Nevertheless, despite
the use of this equation, maximal aerobic running velocity
remains underestimated because running performance is
considered as the final completed step (Cairney et al.,
2008). This restricted performance evaluation and an
early stop are often observed when this test is used with
obese youth and the latter represent a clear methodological limitation for individual adjustments of training programme intensity (e.g., Bovet et al., 2007; Castro-Pineiro
et al., 2011). Furthermore, it is expected that the early
stop induced by a 20-m shuttle run test and the associated
underestimation of the actual performance lead these
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adolescents to perceive themselves as physically less
competent, especially regarding their objective physical
condition. This is problematic as they are already characterized by significantly lower levels of physical selfperceptions than their normal-weight peers (e.g., Hau et
al., 2005; Marsh et al., 2007). This is of major importance
because physical self-perceptions are considered central
for exercise motivation and, by extension, for adherence
to exercise (Berger, 2004). If we consider the physical
self-concept as a dynamic construct (i.e., sensitive to
events or situation-specific), it can be hypothesized that
the perceived physical condition of obese adolescents
may be particularly influenced by their positive or negative experience (Ninot et al., 2004). In particular, they
could perceive their physical abilities through their performances in a physical fitness test.
In order to circumvent the aforementioned limitation of a 20-m shuttle run among obese adolescents, an
intermittent-type (15-15) of progressive and maximal
running test has recently been developed (Rey et al.,
2013). The intermittent type of run with intermediate
passive rest periods of 15 seconds and the absence of
sudden directional changes allowed the obese adolescents
to reach significantly higher final velocities (Vpeak; 11.5
vs. 9.4 km∙h-1) and net running times (8.7 vs. 5.3 min)
than in the standard shuttle run test, while reaching similar peak heart-rate values and ratings of perceived exertion (RPE). To complete these initial findings, inter-test
comparison of the direct pulmonary oxygen uptake
measures remains to be assessed. An additional and promising advantage of the 15-15 test lies in the fact that it
provides peak velocity values that should favour the individual setting of high intensity interval training (HIIT).
Compared with traditional forms of continuous exercise,
HIIT-type training has been recently highlighted as significantly efficient for improving cardiorespiratory fitness
(Lau et al., 2015), perceived pleasure (Bartlett et al.,
2011) and health perception (Shepherd et al., 2015)
among overweight and obese youth. Based on this information it can be hypothesized that the aforementioned
advantage of the 15-15 test will lead obese youth to perceive themselves as physically more competent.
The present study aims at investigating the combined physiological and psychological responses of obese
adolescents to an intermittent progressive and maximal
running test (15-15 test) compared with a 20-m shuttle
run test. The 15-15 test is expected to generate similar
peak heart rate, peak pulmonary oxygen uptake and RPE
values to the 20-m shuttle run test, while resulting in
significant improvements in running performance (Vpeak)
and in perceived physical condition.

Psycho-physiological responses to run tests

pants had undergone medical treatment or possessed any
metabolic disorder, cardiac or orthopedic pathology that
might have interfered with the tests.
The protocol was constructed in accordance with
the Declaration of Helsinki and met the French ethical
requirements for human research. Permission to conduct
the study was first obtained from the administration and
medical staff of the pediatric rehabilitation center. An
information letter was then sent to the adolescents’ parent
or legal representative, and only adolescents who returned
the signed consent forms participated. All tests were conducted under the supervision of the medical staff of the
pediatric rehabilitation center.
Running test protocol
The protocol included two progressive and maximal running tests, a continuous 20-m shuttle run test (Léger et al.,
1988) and the intermittent 15-15 test (Rey et al., 2013).
Both running tests were performed one month after the
participants’ arrival in the pediatric rehabilitation centre
and were preceded by a test familiarization session with
accompanying investigators at low velocity (warm-up and
first stage). The actual running tests were randomly and
individually performed at a 48-h interval and in the same
conditions (e.g. no spectators except the investigation
staff, same time of the day, same timed normative encouragement sentences for both tests).
The 20-m shuttle run test involves running continuously back and forth between two lines 20 metres apart.
The runs are synchronized with a pre-recorded audio CD,
which plays audio sounds (‘beeps’) at pre-set intervals.
The starting speed is set for 1 min of warm-up at 8 km/h
before being progressively incremented by 0.5 km∙h-1 per
stage (1 min) until it was impossible for the runner to
keep in synchrony with the beeps at the lines twice consecutively.
The 15-15 test differs from the 20-m shuttle run
test by its intermittent rather than continuous form and by
the absence of 180° directional changes. In this test, the
warm-up stage is set at 8 km∙h-1 with successive speed
increments of 1 km∙h-1 every 3 min. Each stage includes 3
back and forth runs performed in a 15/15 way, with 15
seconds to reach a given stage mark, 15 s to rest passively
at the mark and 15 s to come back to the start line. As in
the 20-m shuttle run test, the runners are stopped by the
experimenter when they cannot keep in synchrony with
the beeps at the stage marks twice in succession. As illustrated in the Appendix, this test requires a rectangular
track of 75 x 10 m to be constructed using different marks
set at the distances corresponding to each running speed
(from 33.36 m at 8 km∙h-1 to 75.06 m at 18 km∙h-1, by
increments of 4.17 m per stage).

Methods
Participants and procedures
Eleven 14-15 year old obese adolescents (5 girls and 6
boys, male and female Tanner stage 3-4) schooled in a
pediatric rehabilitation center participated in the present
study. All of them were defined as obese according to the
International Obesity Task Force’s cut-off based on body
mass and height (Cole et al., 2000). None of the partici-

Measurements
All anthropometric measures were performed by the medical staff. They included the participants’ height using a
Harpenden stadiometer (with a precision of ± 1.0 cm) and
their body mass, percentage of body fat (Cole et al.,
2005), and fat-free mass, using a Tanita® impedance
measurement device (BC 418, Japan).
Running performance was evaluated through the
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net run duration (excluding the intermediate rest periods)
and the peak velocity value (Vpeak), which took into account the last fully completed stage and additional run
time. In the 15-15 test, Vpeak was adjusted by 0.33 km∙h-1
per additional minute run (i.e., every third of the last step
duration). In the 20-m shuttle run test, the adjustment was
0.25 km∙h-1 per 15 s (i.e., every quarter of the last step
duration).
Physiological measurements were performed at
rest, during and after each running test as follows:
The respiratory and pulmonary gas-exchange variables were measured using a breath-by-breath telemetric
gas analyzer (Cosmed® K4 b², Rome, Italy) for 1 minute
at standing rest and every 5 seconds during the time
course of each running test. The initial calibration was
performed according to the manufacturer’s instructions.
The peak pulmonary oxygen uptake (VO2peak) was obtained for the 20-m shuttle run test by averaging the last
four consecutive VO2 values of the last minute to avoid
artifacts. For the 15-15 test, the four highest values of the
last step of 3 minutes were averaged taking account of the
variability of VO2 during resting periods. The respiratory
exchange ratio (RER) was also calculated as the ratio of
the expired volume of carbon dioxide and inspired volume of oxygen (VCO2 / VO2).
Blood lactate concentration [La-]b was measured
using a validated (Pyne et al., 2000) portable lactate analyzer (Lactate Pro®, Arkray, Japan). Taking account of
the time-delay of lactate diffusion into the blood, and to
obtain the peak [La-]b value, a blood sample was taken by
the medical staff from the participants’ earlobe 3 minutes
after each running test (e.g., Poortmans and Boisseau,
2003).
Heart rate (HR) was recorded throughout each test
(Polar® RS 400, Polar Electro Oy, Kempele, Finland).
Peak heart-rate value (HRpeak) was calculated similarly to
the method used for the VO2peak. In order to compare the
metabolic cost at the same sub-maximal velocity in both
tests, VO2 and HR values were also measured at the 9
km∙h-1-step (third minute of the net run duration), which
corresponded to the highest stage reached by each runner
in both tests.
Rating of perceived exertion was expressed by
each participant immediately after each running test on a
6–20 scale (Borg, 1982) validated for adolescents (Eston
and Williams, 1986). This scale was introduced and explained to the participants during the familiarization session.
Physical self-perceptions were measured before
and after each test, using a revised version of the validated physical self-inventory with six items (PSI-6b; Ninot
et al., 2001, 2006). The PSI-6b measures global selfesteem and the five physical self-perceptions proposed by
Fox and Corbin (1989). It has been used with obese adolescents (e.g., Mercier et al., 2010) and includes six items
measuring six physical self-dimensions: global self-worth
(GSW; “Globally, I have a good opinion of myself”),
physical self-worth (PSW; “I am proud of what I can do
physically”), physical condition (PC; “I am satisfied with
my physical endurance”), sport competence (SC; “I am
satisfied with my sport competencies”), physical attrac-
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tiveness (PA; “I am satisfied with my body appearance”),
and physical strength (PS; “I am satisfied with my physical strength”). Participants answered each item using a
visual analog scale (VAS; a 10-centimetre horizontal
segment defined by two extreme anchors: not at all and
absolutely). More specifically, they were asked to indicate, by marking a perpendicular line on the VAS, the
extent to which the above-mentioned items characterized
their present state. Consequently, the position of the perpendicular line on the VAS was a function of the intensity
of their present state. The VAS has been specifically
developed to increase sensitivity and fluctuation in participants’ responses (Ninot et al., 2006). The VAS was introduced and explained to participants during familiarization. Each trait was measured to a precision of one decimal place. To facilitate comparison with the physiological
measures, only the pre-post delta (∆) score (post-test –
pre-test) was used.
Statistical analyses
All analyses were performed using Statistica 7.0 (Statsoft
Inc., Tulsa, OK, USA). The distribution normality was
assessed using a Kolmogorov-Smirnov test. An independent-samples Student’s t-test was used to examine the sex
differences regarding the age and anthropometric characteristics of the participants, as well as the initial physical
self-perceptions. The main effects of the running test (20m shuttle run vs. 15-15), the participant’s sex and their
interaction (“running test by sex”) on running performance (Vpeak, net test duration), physiological parameters
(VO2peak, RER, [La-]b, HRpeak), and psychological
measures (RPE, physical self-perceptions) were examined
using a two-way analysis of variance (ANOVA). The
same analysis was also used for all measures recorded at
the end of the 9 km/h-step. In cases of significance (p <
0.05), a Student’s Newman-Keuls post-hoc test was used.
The effect sizes were estimated using the Cohen’s
d (small effect size: 0.2 ≤ d < 0.5, medium effect size: 0.5
≤ d < 0.8, large effect size: 0.8 ≤ d (Cohen, 1988; Norman
et al., 2003) for the absolute and delta changes in significant physiological and psychological variables.

Results
Participants’ age and anthropometric characteristics
The participants’ analyses did not reveal any significant
sex differences regarding age (p = 0.492), body mass
(p = 0.275), BMI (p = 0.946), or body-fat percentage
(p = 0.743). However, the boys were taller (p = 0.037, d =
1.38) and had a higher fat-free mass (p = 0.026, d = 1.51)
compared with the girls (Table 1).
Maximal values of running performance
As shown in Table 2, significant inter-test differences
were found for the maximal running performance values.
The findings showed that the 15-15 test led to higher net
exercise duration (F1,18 = 17.46, p < 0.001, d = 1.41) and
Vpeak (F1,18 = 32.51, p < 0.001, d = 2.02) compared with
the 20-m shuttle run test (Figure 1).
Additionally, a sex effect revealed that the boys
ran for a higher net run duration (F1,18 = 9.03, p = 0.008,
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Table 1. Participants’ demographic and anthropometric measures. Values are means (±SD).
Total
Boys
Girls
(n = 11)
(n = 6)
(n = 5)
14.8 (.7)
14.6 (.8)
15.0 (.7)
Age (years)
1.68 (.09)
1.73 (.08) *
1.62 (.06) *
Height (m)
96.4 (20.0)
102.7 (25.1)
88.9 (9.2)
Body mass (kg)
34.0 (5.3)
34.1 (6.8)
33.9 (3.6)
BMI (kg∙m-2)
37.3 (8.1)
36.5 (10.5)
38.2 (4.9)
Body fat (%)
59.3 (6.5)
63.1 (4.5)*
54.8 (5.8) *
Fat-free mass (kg)
BMI = body mass index. * Significant difference (p < 0.05).

Table 2. Descriptive statistics of performance, physiological and psychological measures according to the running test
and the participants’ sex. Values are means (±SD).
15-15
20-m shuttle run
Total
Boys
Girls
Total
Boys
Girls
Performance measures
566 (156)***
651 (179)
500 (149)
346 (156)***
433 (163)
243 (153)
Net run duration (s)
13.09 (1.86)*** 14.05 (2.16)
12.36 (.72)
9.86 (1.29)*** 10.58 (1.33) 9.00 (.50)
Vpeak (km∙h-1)
Physiological measures
190 (5)
193 (4)
187 (6)
189 (6)
190 (8)
187 (4)
HRpeak (bpm)
34.2 (5.0)
36.0 (3.8)
33.5 (5.6)
38.4 (6.1)
41.7 (5.4)
34.4 (4.6)
VO2peak (ml∙min-1∙kg-1)
1.12 (.02)
1.13 (.02)
1.11 (.02)
1.11 (.04)
1.10 (.05)
1.13 (.02)
RER
6.8 (1.9)
6.9 (1.5)
7.1 (2.2)
6.3 (1.4)
6.1 (1.6)
6.4 (1.3)
[La-]b (mmol∙l-1)
Physiological measures at 9 km/h
28.3 (2.7)***
28.9 (1.6)
28.2 (3.7)
35.4 (2.7)***
36.3 (2.4)
33.4 (3.1)
VO2 (ml∙min-1∙kg-1)
167 (15)
159 (16)
177 (7)
174 (12)
171 (13)
178 (11)
HR (bpm)
Psychological measures
16.0 (1.2)***
16.0 (1.5)
16.0 (.7)
12.7 (1.6)***
12.5 (1.8)
13.0 (1.7)
RPE
.2 (1.1)
-.1 (1.1)
.6 (1.1)
.0 (1.1)
-.4 (1.1)
.6 (1.0)
∆ GSW
.9 (1.8)
.6 (1.3)
1.1 (2.3)
-.2 (1.4)
-.4 (1.8)
.1 (.9)
∆ PSW
1.4 (1.4)*
1.3 (1.4)
1.5 (1.5)
.2 (1.0)*
.2 (1.1)
.2 (.9)
∆ PC
1.1 (1.9)
1.1 (2.1)
1.2 (2.0)
-.2 (1.4)
-.8 (1.2)
.6 (1.3)
∆ SC
.3 (1.0)
-.3 (.9)
1.1 (.7)
-.1 (.8)
-.2 (1.0)
.1 (.3)
∆ PA
.6 (1.9)
.5 (2.4)
.7 (1.4)
.1 (.9)
.5 (.6)
-.3 (1.1)
∆ PS
Significant inter-test (15-15 vs. 20-m shuttle run) differences: * p < 0.05; ** p < 0.01; *** p < 0.001. SD = standard deviation. Vpeak = peak
running velocity; HRpeak = peak heart rate; VO2peak = peak oxygen uptake; RER = respiratory exchange ratio; [La-]b = blood lactate concentration; RPE = rating of perceived exertion; GSW = global self-worth; PSW = physical self-worth; PC = physical condition; SC = sport competence; PA = physical attractiveness; PS = physical strength; ∆ = measures of the delta between post- and pre-test.

d = 1.06), and reached higher Vpeak (F1,18 = 7.47, p =
0.014, d = 1.25) compared with the girls. However, no
significant “running test by sex” interaction was found.
Maximal physiological responses
No significant inter-test difference was found in any of
the physiological measures (Table 2). However, a sex
effect revealed that the boys reached higher VO2peak (F1,18
= 5.59, p = 0.029, d = 1.01) values than the girls (Table
2). Finally, no significant “running test by sex” interaction
was found.
Physiological responses at 9 km∙h-1
At 9 km∙h-1 (Table 2), the 15-15 run test presented lower
VO2 values than the 20-m shuttle run test (F1,18 = 22.25,
p < 0.001, d = -2.63). Additional results showed that girls
presented higher HR values than boys (F1,18 = 4.64, p =
0.046, d = 1.04). However, no significant sex differences
were observed in VO2 (F1,18 = 2.47, p = 0.13). Finally no
significant “running test by sex” interaction was observed.
Rating of perceived exertion
A higher perceived exertion (F1,18 = 24.99, p < 0.001, d =
2.33) was reported at the end of the 15-15 test (Figure 1)
without any effect of sex (F1,18 = 0.341, p = 0.705) or
interaction “running test by sex” (F1,18 = 0.341, p =

0.705).
Physical self-perception
At baseline, no significant difference was found for the
initial physical self-perception scales between boys and
girls except for PA (F2,8 = 5.76, p = 0.028). The post-hoc
test revealed that the girls had lower values of PA compared with the boys (p = 0.007, d = -1.24).
After the running tests, the physical selfperceptions analysis revealed a significant difference only
for the physical condition (PC) subscale (F1,18 = 5.13,
p = 0.036, d = 0.99). The findings showed that the 15-15
test led to higher positive delta score levels compared
with the 20-m shuttle run test (Figure 2). Additionally, a
sex effect revealed that the girls showed higher and positive delta changes in PA subscale scores than the boys
(F1,18 = 5.22, p = 0.035, d = 1.12). Finally, no significant
“running test by sex” interaction was observed.

Discussion
This study aimed at investigating obese adolescents’
physiological and psychological responses to an intermittent (15-15 test) compared with the classical 20-m shuttle
run test. Confirming most of our expectations, the 15-15
test generated similar maximal physiological values
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Figure 1. Relative inter-test difference in running performance, physiological measures and rating of perceived
exertion. *** Significant difference (p < 0.001).

Figure 2. Absolute pre-post running test changes in physical self-perceptions * Significant difference (p < 0.05).

compared with the 20-m shuttle run test, while resulting
in significant improvements in running performance and
in perceived physical condition.
As reflected by the peak blood lactate concentration and RER values which were close to those reported
in the literature for assessing maximal aerobic capacities
(Howley et al., 1995), the 15-15 test ensured a maximal
aerobic response. However, even if the HRpeak values
were over the criterion of 185 bpm (Klasson-Heggebø et
al., 2006) and more than 90% of theoretical maximal
heart rate (using the equation of Tanaka et al. 2001), values remained slightly lower (by 6 bpm on average) than
those classically reported for young people (Voss and
Sandercock, 2009) or obese adolescents (Rey et al., 2013)
but nearer to those reported by Quinart et al. (2014). This
cannot be explained by the design of the two tests, which
elicited the same level of physiological outcomes. On the
other hand, higher RPE values were reported at the end of
the 15-15 test compared with the 20-m shuttle run test.

Although the elevated RPE values after the 15-15 test
might receive some support from the increasing perception of effort reported across serial bouts of running exercise, such a difference was not found in a previous comparison of both these tests with obese adolescents (Rey et
al., 2013). It can be hypothesized that the participants’
rating of perceived exertion could have been influenced
by the mechanical work associated with the more intensive short bouts of running velocity in the 15-15 test. As
expected, the 20-m shuttle run test led to shorter net exercise duration than the 15-15 test while resulting, in the
present study, in lower mean RPE values. These low
values cannot be explained by the classical HR/RPE decoupling reported in children (Groslambert and Mahon,
2006). In the absence of any major physiological difference, it can be suggested that the 20-m shuttle run test
ended so rapidly (in less than 6 min) that exhaustion was
not felt as maximal.
In line with the previous findings of Rey et al.

456

(2013), the present results show that the 15-15 test allowed obese adolescents to produce a higher endurance
running performance. In addition, the observed gains in
both duration and Vpeak with the 15-15 test are in line with
the lower maximal speed values reported by other studies
when using the 20-m shuttle run test to compare obese
and non-obese youth (Olds et al., 2006; Cairney et al.,
2008; Castro-Pineiro et al., 2011). This inter-test difference is attributed, first, to the introduction of partial recovery periods, which are beneficial for either obese or
normal-weight youth (Marinov et al., 2002; Peyrot et al.,
2009), and secondly, to the absence of the costly 180°
directional changes that are repeatedly performed in the
20-m shuttle run test. As reported for obese children in
walking and running (Maffeis et al. 1993) and for obese
adolescents in walking (Peyrot et al., 2009), weightbearing activities are performed at a greater net metabolic
cost compared with their normal-weight peers when normalized by body mass. This led these last authors to suggest that the limiting factor in aerobic-type exercises for
obese individuals would rather be their motor efficiency
than their cardiorespiratory system. Greater mediolateral
centre of mass displacement associated with greater step
widths have thus been demonstrated in walking (Peyrot et
al., 2009), but data are still lacking in running, especially
when including sudden directional changes. It is thus
hypothesized that this biomechanical limitation can be
transposed to running, in particular during a low speed,
continuous and progressive design. Moreover, emphasizing the additional cost induced by the 20-m shuttle run
test, the present inter-test comparison at the submaximal
stage of 9 km∙h-1 already revealed significantly higher
relative VO2 values compared with the 15-15 test. However, because the early cessation of exercise is linked to
an extra load in addition to low locomotion efficiency, it
is possible that the intermittent type of running could
erase such biomechanical fatigue. As recently demonstrated in ball-game players (Dellal et al., 2010), even low
running velocities have relatively high physiological
demands when the frequency of the directional changes
increases (Hatamoto et al., 2014). Directional changes
should therefore be avoided when testing obese people
whose excess of body fat is already reported as negatively
affecting their submaximal aerobic power (Goran et al.,
2000) and energy cost (Ratel et al., 2006). These earlier
results give additional support to the present choice of an
intermittent running protocol with no brisk 180° directional changes.
The higher performance reached in the 15-15 test
is also likely to have contributed to the pre-post improvement for boys and girls in perceived physical condition (PC). These results are noteworthy considering the
lower levels of physical condition reported by obese adolescents compared with their normal-weight peers (e.g.,
Hau et al., 2005; Marsh et al., 2007). In the present study,
the obese adolescents perceived their own PC more positively after the long and intensive effort produced in the
15-15 test. In contrast to the 20-m shuttle run test, the
longer effort in the 15-15 test can be interpreted by these
obese adolescents as an indicator of ‘good physical condition’. As a consequence, they may feel more competent
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and assess themselves more positively. First, the repeated
pride experienced in intense running bouts could enhance
acute physical self-efficacy (Bandura, 1977), satisfaction
and pleasure. But, to our knowledge, no study has examined the acute effects of a progressive, continuous and
intermittent test on physical self-perceptions of obese
adolescents. Secondly, the 15-15 test acute differences in
PC are original and promising and the results in line with
Mercier et al. (2010), who demonstrated the situational
variability of obese anxiety and self-perception. However,
no effect was observed for the other perceived physical
abilities (strength and sport competence) or for physical
appearance. This may be explained by the fact that these
other physical self-perceptions (SC, PA, and PS) were
less influenced by the motor skills induced in the two
running tests. Indeed, the main focus of both running tests
would be to involve the physical condition of the participants.
In accordance with the literature, the findings
showed that girls have significantly lower scores on perceived physical appearance than boys at baseline. These
results are consistent with recent findings showing that
obese girls reported lower perceived physical appearance
and body attractiveness than their male counterparts (e.g.,
Franklin et al., 2006). Additionally, the present findings
also revealed that the girls had a higher perceived physical appearance delta scores than the boys. Consequently,
this study showed that the girls’ perceived physical appearance was more sensitive to their participation in the
running tests compared with the boys. The reason for
these results must be more clearly addressed in future
research among obese adolescents.
The present study has some limitations. First, this
study was performed on a single small sample of obese
late adolescents. Therefore, it is unknown whether these
results can be replicated with a larger sample comprising
both early and late adolescents. Secondly, this sample was
only composed of obese adolescents and their level of
obesity was not taken into consideration. Consequently, it
is unknown whether these results: (a) can be replicated
with a sample of overweight adolescents, (b) could be of
similar magnitude among adolescents with different types
of obesity (i.e., obesity, severe obesity, and morbid obesity), (c) both tests were completed only once by participants. It is thus unknown whether the data could be replicated when these tests are used on several occasions.
Finally, the number of physical self-perceptions subdomains that were assessed in the present study was limited and these sub-domains were only assessed by one
item. Consequently, it is unknown whether similar effects
could be obtained using another questionnaire such as the
short form of the physical self-description questionnaire
(e.g., Marsh et al., 2010; Maïano et al., 2015).

Conclusion
The 15-15 test can be considered a relevant field test for
assessing the aerobic fitness of obese adolescents. This
test induces maximal aerobic responses through more
progressive speed increments and thus longer exercises
duration. Importantly for obese adolescents, it results in
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positive effects on perceived physical condition. Along
this line, HIIT, as a condition close to the 15-15 test, is
reported to induce positive impact on perceived selfefficacy and enjoyment in adults (Jung et al., 2014) and
could be a worthy alternative to continuous-exercise-type
training among obese adolescents. In contrast, intense and
aerobic continuous forms of exercise as conditions close
to the 20-m shuttle run test, are reported as unfavorable to
perceived pleasure (Ekkekakis et al., 2011). The 15-15
test may thus be considered promising for assessing and
individually adjusting the optimal range of running velocities and heart-rate values that could be used in HIIT
programmes with obese adolescents.
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Key points
• In agreement with the previous results of Rey et al.
(2013), the present study shows that obese adolescents demonstrated similar maximum physiological
responses in both tests. However, they reached significantly higher running speeds and reported higher
perceived physical condition in the 15-15 compared
with a 20-m shuttle run test.
• The 15-15 intermittent test is considered more suitable for obese adolescents, rather than the shuttle run
test due to its progressive nature and its lack of directional change.
• This 15-15 intermittent test will be helpful for practitioners to assess and promote exercise programs of
similar nature and to promote perceived physical
condition of obese adolescents.
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